Comparative study of proximate composition of oil extracted from African catfish (Clarias gariepinus) viscera and red palm oil by Adetuyi, O.O. et al.
Introduction
A frican catfish C. gariepinus occupy a large area of aquaculture inAfrica, European and South Asia for its great eco-nomic interests, faster growth rate, omnivorous feeding habit and high resistance to environmental stress. It is alsoconsidered one of the most important tropical catfish species for aquaculture (Osibona, 2005).
Fish oils are rich source of natural bioactive lipid components (Mohamed et al., 2012). These lipids components are
commercially used in pharmaceutical and food industries and in human health supplements. Fish is being considered as an
important diet due to its polyunsaturated fatty acid (PUFAS) contents..The curative and preventive effects offish oils are well
recognized in treating cardiovascular diseases, autoimmune disorders and various kind of inflamma.ir 11 (Weaver and Holuss,
1998).
Fish oil is derived from the tissue of oily fish. It contains Omega - 3 fatty acids, eicosapema, 1~:~acid (EPA) and doco-
sahexanoic acid (DHA) precursors of certain eicosanoids that are known to reduce inflammation iy Ltc body Moghadesian,
(2008). The highly unsaturated fatty acid (BUFAS), eicosapentanoic acid (EPA) and docosahexaao acid (DBA) consump-
tion is linked to the development of brain and nervous tissue in infants and visual function and reds ~ .s incidence of coronary
heart disease Khoddemi et al.(201 I); Shahidi and Miraliakbari,( 200<\;'.
Palm oil, derived from the indigenous palm tree of West Afric . ~as long been recognized for its versatility as cooking
oil. About 75 percent of the palm oil produced is used in food product. while the remaining oil fir.ds its way to industrial uses
(The African Business Journal, 2013).
Many studies have been carried out on the extraction and purification offish oil, quality and fatty acid profile offish oil
from salt water fish species Khoddami, et ai, (2012), Mohammed et al, (2012), Theophilus et aI, (2011), while few research
has been done on extraction of oil from fresh water species and the chemical quality of oil [Tom fresh water fish compared to
vegetable oil. Palm oil was chosen for this study based on their economic importance and the fact that they are ever ready in
Nigeria's markets (FDF, 2004). This study was undertaken to determine the proximate composition of oil extracted from C
gariepinus and African oil palm E. guineensis.
Abstract
The proximate andfatty acid composition of oil extracted from catfish viscera C. gariepinus and red palm oil was carried out in this
study, fish oil was extracted using wet rendering method The result of the proximate composition shows moisture content of 64.81±
2.37%for catfish viscera and 5.75± 1.40%for redpalm oil, protein content 16.40 ± 2.66%for catfish viscera and 3.27 ± O.ll%for red
palm oil, ash content 120±0.20%and 1.04 ± 0.30%for catfish viscera andpalm oil respectively, lipid content 3.00± 0.10% and 50.40 ±
0.84%, peroxide value (PV) 16.60 ± 0.40 and 1.0 ± 0.42% and iodine value (1V) 140.05 ± 0.14% and 51.07 ±0.47%for catfish.viscera
and redpalm oil respectively. There was significant difference (p 0.05) among the means of moisture, protein, lipid, PV and IV but the
ash content shows no significant difference (p 0.05).The result of thefatty acids composition shows that red palm oil has the highest
saturated palmitic acid and monounsaturated oleic acid 44.29% and 40.62% respectively. 10.20%palmitic acid and 6.20% oleic acid
was observed in catfish oil. 13.26 and 8.59% linoleic acid, 1.40 and 0.40 stearic acid was observed in catfish.oil and red palm oil
respectively. Catfishoil shows dominant unsaturated linoleic and oleic acid, sauircaedpalmuic acid and stearic acid The result shows
that catfisn oil is rich inpolyunsaturated fatty acid (PUFA),which lower total serum cholesterol level.
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Valueswith different letter across the rows are significant different (p<O.OS)
Conclusion
This study shows that catfish C. gariepinus viscera eliminated and discarded as a waste by most people can serve as a good
source of polyunsaturated fatty acids and can generate a significant income to processing individual and industries. The find-
ings from this study show that palm oil contains high saturated fatty acids which are allegedly raises blood cholesterol and
increase the risk of cardiovascular disease. The World Health Organization in its report (2003) states that there is convincing
evidence that palmitic oil consumption contributes to an increased risk of developing of cardiovascular diseases.
Table 1: Proximate composition of catfish viscera and palm.
Table I shows the proximate composition of the catfish viscera and the red palm oil. The fatty acid composition of the catfish
viscera and red palm oil are shown in table II. The moisture content of the catfish viscera and the palm oil was 64.81±2.34
and S.7S± 1.40 respectively. The moisture content of the catfish viscera recorded in this study was slightly higher than that
reported by Subramaniam et al; (2008), and Brooks, (1982). This might due to the keeping quality of the fish and the available
water in the food that is able to react chemically. Catfish viscera have the highest protein of 16.40±2.66 compared to palm
oil of protein value of 3.27±0.11. Protein is present in all organs of fish and make up a large of the structure of the cell, thus
making fish a very good source of animal protein. The ash contents of the catfish viscera and the palm oil was 1.20±0.20 and
1.40±0.30 respectively. There is no significant difference (p O.OS)between the ash content of the fish viscera and the palm oil.
The lipid of the catfish viscera was 3.00±40 while that of palm oil was S0.40±0.84. There is a significant difference (P O.OS)
between the lipid content of the catfish viscera and palm oil. The lipid content offish varies widely than the moisture, protein
or mineral content Eyo, (200J). C. gariepinus lipids showed highest peroxide value (PY) of 16.40± 0.40 while palm oil lipid
indicated (PY) of 1.0± O.4.Thereis a significant difference (p O.OS) between the lipid of catfish and palm oil.
Free fatty acid (FFA). The major fatty acid present in catfish viscera were linoleic (CI8:2), palmitic acid (CI6:0),
Stearic acid (CI8:0), and oleic acid (CI8: I). Palmitic and oleic acid were prominent in palm oil. The result in table II shows
that Linoleic acid (CI8:2) was the highest polyunsaturated fatty acid (PUFA) 13.26% present in the catfish viscera oil fol-
lowed by palmitic acid 10.20%, oleic acid 6.2S% and stearic acid 1.40%.The fatty acid profile found in this study for catfish
viscera was similar with earlier result reported by Effiong and Fakunle, (2013), Sathivel et aI, (2009) and Ollis et aI, (1999).
The polyunsaturated fats found in fish oil reduce atherosclerosis associated with causing heart disease Balk et ai, (2006).
The percentage composition of fatty acids identified in palm oil in table II shows, that Palmitic acid was the highest
(44.27%) followed by oleic acid (40.26%), Linoleic acid (8.S%) and stearic acid (0.40%). A study by Obasi et ai, (2012),
showed similar result. Eqbal et ai, (2012) and Nesma et ai, (2010) also observed similar results when they studied the fatty
acid composition in red palm oil. The study shows that palm oil contains a high proportion of palmitic acid as well as consid-
erable quantities of oleic and linoleic acids which give it a higher saturated fatty acids. High dietary intakes of saturated fatty
acids (SFAS) is a risk factor for development of obesity, cardiovascular disease Gillian et al, (2008), Kris, (2013). Researches
shows that palm oils contain high level of omega - 6 polyunsaturated fatty acids, high consumption of omega - 6 fatty acids
has been liked with cardiovascular disease (Natural Medicine Comprehensive Database, 2013).
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• Statistical analysis: Data were subjected to one way Analysis ofYariance (ANOYA). Fisher's Least Significant
Difference (LSD) test was used to identify significant differences at p<O.OS.
Materials and Methods
• Collection of samples and preparation: A total of 20kg of C. gariepinus and 2Scl red palm oil were purchased
from a local market in Owo Local Government, Ondo State. The fish were washed, gutted and the viscera were
separated. The wet weight of the viscera was found to be 2.8Skg, and freeze at 18± 1°c for 24 hours
• Proximate composition: The methods for proximate analysis were standard procedure of (AOAC, 1994). Crude
protein content was calculated by converting the nitrogen content, determined by Kjeldahl's method (6.2S x N).
The lipid contents were determined by high and dyer method as described by (AOAC, 200S).
• Extraction of oil: The extraction of the fish oil was carried out by rendering method of Subramanian et al, (2008).
The viscera was frozen at - 18°C for 24hrs. The thawed I.Skg portion of the viscera was finally ground and mixed
with 3 liters of water; the mixture was heated at 70°C for 20 minutes. Centrifuge was used to separate the water
and the crude oil, 200ml of oil was extracted.
• Fatty acid composition: 200mI of the fish oil was esterifies using hexane and sodium methoxide as a catalyst
based on Christie, (1993) method. The fatty acids composition was analyzed by high pressure liquid chromatogra-
phy (HPLC). The peroxide value and iodine value were determined by AOAC, 1994method.
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Red palm oil
44.27
0.40
40.62
8.59Linoleic acid
Catfish oil
10.20
1.40
Table 2: Fatty acid composition of catfish oil and red palm oil
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